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Abstract: The lawn has an incredible role in designing and construction of landscape areas and lawn bed provides 
aeration, moisture and nutrients, which is essential for having an acceptance lawn, so the role of organic matter and 
degree of soil compactness need to be studied. In the current study, the effect of some bed mixtures including Leaf 
Mold (LM), Rice Husk (RH), manure, Spent Mushroom Compost (SMC), a mixture of LM, RH and SMC (mixture 
1), a mixture of LM, RH and manure (mixture 2) with the ratio of 1:1:1 and control (no fertilizer), also the effect of 
some different soil compactness (roller weights of 36, 56 and 76 kilograms) on the content of some nutrients of sport 
lawn in fall season were investigated. Hence, an experiment was conducted at the strip plot design with three 
replications, in research farm of Gorgan University of Agricultural Sciences and Natural Resources during 2008-09. 
According to the results of this study, interaction of fertilizer and soil compactness was significant for most 
measured factors. The manure and control treatments showed the most and the least amount of nitrogen in all 
compactness treatments respectively. The manure and SMC treatments and also treatments containing these organic 
matters increased plant phosphorus content in comparing with RH, LM and control treatments. Also in three 
compactness, manure and SMC treatments showed more plant potassium in contrast to control. 
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1. Introduction 
 
Protecting and development of landscape improve 
living conditions in contaminated and stressful 
environments of cities in direct or indirect ways. Lawn 
plays a critical role in the development of all landscapes 
as a background. Lawn nutrition is as one of the most 
important and general difficulties in lawn’s maintenance 
management [12]. Organic fertilizers are common 
fertilizers in the cultivation of most kinds of lawns [20]. 
As a whole, organic material is a part of soil which has 
been produced by organisms. This includes plant and 
animal residues in different stages of decomposition 
and also microbial cells and materials produced by 
animals in the soil [9]. Different researches have been 
conducted on the organic material application as culture 
bed in which their positive effects have been confirmed. 
For example, nutrients slow releasing of organic 
fertilizers inhibit plant necrosis as well as prevent 
nutrients leaching and in result reducing their 
application [6]. In addition, soil organic materials help 
to increase the soil nutrients mineralization and their 
availability for plants [22]. In this case, a research has 
been carried out on the impact of different amount of 
compost on the content of phosphorus, nitrate and 
organic carbon of Stenotaphrum secundatum lawn. It 
was revealed that after 29 months of adding compost, 
the content of soluble organic C and also P availability 
enhanced but nitrate availability decreased severely 
[23]. These materials provide appropriate conditions for 
soil useful micro and macroorganisms’ activities by 
supplying adequate water, nutrients, air and temperature 
[19]. Proper using of organic materials brings about 
decomposing of residual pesticides in soil and also 
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decreasing some lawn diseases such as Dollar spot [13]. 
The heat produced by organic fertilizers decomposition 
eradicates pathogens and weed seeds [21]. Considering 
the positive role of organic material in improving soil 
physical and chemical properties and considering 
nutrient absorption different quantity in various soil 
compactness, we examined the effect of several bed 
cultures and some soil compactness levels on sport 
lawn nutrient contents in Gorgan conditions. 
 
2. Material and Methods 
 
Current research was conducted in two stages of 
field and laboratory, at research farm and laboratories 
of plant production faculty of Gorgan University of 
Agricultural Sciences and Natural Resources during 
2008-2009. The experimental design was a strip plot 
with three replications. Lawn used to be sport lawn, 
seed mixture of Lolium perenne cultivar "Rival" (55%), 
Poa pratensis cultivar "Geronimo" (35%), Festuca 
rubra cultivar "Rubra" (5%) and cultivar "Apache" 
(5%). Organic fertilizers which were mixed to the 
topsoil surface included leaf mold (LM), rice husk 
(RH), livestock manure, spent mushroom compost 
(SMC), a mixture of LM, RH and SMC (mixture 1), a 
mixture of LM, RH and livestock manure (mixture 2), 
with the ratio of 1:1:1 and control (no fertilizer). In 
addition, three compactness treatments contained roller 
weights about 36, 56 and 76 kilograms. The area of 
project land was 350m2. After plowing, leveling and 
implementation scheme, the land was divided into 63 
experimental units with dimensions of 2 × 2m2 and the 
distance between the experimental units was considered 
one meter. Then organic fertilizers applied to the soil 
surface in a three cm layer and incorporated with shovel 
to a depth of 10 to 15cm. Three compactness treatments 
were applied with a roller which its weight could be 
changed by adding or removing water. After sowing 
seeds with the amount of 45gr/ m2, other lawn 
maintenance operations were conducted regularly and 
similarly in all plots. At the mid of fall, samples of 
every plot were taken using a mower with cutter blade 
set at 5cm above ground. The dry matter rate of 
different treatments was determined after drying fresh 
samples at 75-80˚C for 48 hours [2]. Measurements 
were conducted on dried specimens to determine 
nutrient elements including nitrogen, phosphorus, 
potassium, magnesium and calcium. To determine the 
nitrogen in plant tissues, Kjeldahl device was used [5]. 
After the preparation of plant tissue extract, the amount 
of potassium and phosphorus were measured by flame 
photometer and spectrophotometer device respectively 
[3]. Also, the amount of magnesium and calcium were 
determined by atomic absorption device [3]. Statistical 
analysis was performed with SAS software. Significant 
differences between means were determined by LSD 
test at the 5% level [18]. 
 
3. Results and Discussion 
 
3.1 Nitrogen 
In this study, the interaction of fertilizer and 
compactness treatments was significant. As it has been 
shown in Fig. 1, in all three compactness levels, the 
highest and lowest N amounts were found in manure 
and control treatments respectively. Measuring N 
content of four organic materials before application 
showed the highest and lowest amounts of manure and 
RH respectively (Table 1). On the other hand, N 
mineralization in organic residuals depends on different 
factors such as residuals’ type and form [16]. Larger 
particles and more lignin and cellulose content will 
result in lower decomposition rate [9]. The present 
study demonstrated as well that plants cultured in LM 
and RH (alone) contained lower N towards the rest 
treatments (except control) due to comprising lower N, 
higher lignin and cellulose and in result lower 
mineralization in the most compactness. 
 
 
 
Fig. 1. Comparison of fertilizer and compactness treatments on N 
content of plant in fall. 
 
Table 1. Chemical analysis results of four organic fertilizers before 
treatment application. 
 
Nutrient  LM  RH SMC Manure 
Nitrogen (%) 0.94c 0.87d 1.53b 1.96a 
Phosphorus (%) 0.08d 0.13c 0.2b 0.35a 
Potassium (%) 0.2d 0.52c 1.54a 1.28b 
Magnesium (%) 0.61c 0.19d 0.94b 0.97a 
Same letters in a column show insignificant differences (p < 0.05) 
 
3.2 Phosphorous  
The interaction of fertilizer and compactness 
treatments on plant P content was insignificant while 
the effect of fertilizer on it was significant. Maximum 
and minimum P concentrations in this season were 
found in manure and control treatments respectively 
(Fig. 2). Measuring P content of four applied organic 
materials, manure and SMC contained the highest P 
content (Table 1). In fact, organic materials improve 
nutrient absorption by decreasing acidity and producing 
organic-metal complexes [1, 11, 14, 17]. A similar 
4.4
4.6
4.8
5
5.2
5.4
5.6
5.8
6
com1 com2 com3
pl
an
t n
itr
o
ge
n 
(%
) con
M1
LM
SMC
manure
RH
M2
d
c
e
b
a
d
c b
c
bb b
d
c
f
a
e
b
a
d
c
Effect of Organic Fertilizers on Nutrients Content of Sport Lawn in Fall Season                   Javahery et al 
J. Adv. Lab. Res. Biol.                        264 
study reported reducing acidity and resulting decrease 
in P stabilization and its availability following 
application of compost organic fertilizer [8, 15, 23]. 
 
 
 
Fig. 2. Comparison of fertilizer and compactness treatments on P 
content of plant in fall. 
 
3.3 Potassium 
The interaction of fertilizer and compactness on 
plant K was significant. In the case of this element, the 
highest and lowest absorption extents in all three 
compactness also were found in manure and control 
respectively (Fig. 3). Overall, treatments that contained 
manure or SMC detected highest K amount as well 
because of more K content in these two organic 
materials. Likewise, many researchers found that 
application of organic fertilizers enhances significantly 
absorbing rate of N, P and K in the aerial parts of the 
plant toward control [4, 7, 10, 14].  
 
 
 
Fig. 3. Comparison of fertilizer and compactness treatments on K 
content of plant in fall. 
 
3.4 Calcium 
The interaction of fertilizer and compactness with 
Ca content of leaf tissue was highly significant 
(p<0.01). According to Fig. 4, the highest Ca content 
was found in the control treatment of all three 
compactness levels and the lowest Ca content was 
devoted to manure and SMC in first compactness, SMC 
and RH in second compactness and SMC in third 
compactness. 
 
 
 
Fig. 4. Comparison of fertilizer and compactness treatments on Ca 
content of plant in fall. 
 
3.5 Magnesium 
The interaction of fertilizer and compactness 
treatments on plant tissue Mg percent was highly 
significant (p<0.01). As it is obvious in Fig. 5, the 
highest Mg content was attributed to the LM in the first 
compactness, control, mixture 1 and mixture 2 in the 
second compactness and control in the third 
compactness. The lowest Mg content was related to RH 
in the first compactness and SMC in the second and 
third compactness. 
 
 
 
Fig. 5. Comparison of fertilizer and compactness treatments on Mg 
content of plant in fall. 
 
Ca and Mg have an antagonist relationship with K 
[12, 24]. Due to this antagonism, treatments which 
resulted in more K absorption (treatments containing 
SMC and manure) showed the lowest Ca and Mg in 
plants cultured in them. 
 
References 
 
[1]. Abdollahi, K. (2004). Effect of organic matters of 
the Sar Sari Abbandan marsh on soil 
0
0.05
0.1
0.15
0.2
0.25
con M 1 LM SMC manure RH M2
pl
a
n
t p
ho
s
ph
o
ru
s
 
(%)
d
c
b
a
e
c c
0
0.5
1
1.5
2
2.5
3
3.5
4
4.5
5
com1 com2 com3
pl
an
t p
o
ta
ss
iu
m
 
(%
) con
M1
LM
SMC
manure
RH
M2
g
e
d
b
a
f
c
f
d e
b
a
c c
g
d e
b a
f
c
0
0.5
1
1.5
2
2.5
com1 com2 com3
pl
an
t c
al
siu
m
 
(%
)
con
M1
LM
SMC
manure
RH
M2
e
d
b
a
c
f
d
e
b
a
cc
d
e
b
a
c
de
cd
c
d
0
0.05
0.1
0.15
0.2
0.25
0.3
0.35
0.4
0.45
0.5
com1 com2 com3
pl
an
t m
ag
n
es
iu
m
 
(%
) con
M1
LM
SMC
manure
RH
M2
b
decd
b
c
d
c
aa b
f
a
a
f
c
g
ba
e
Effect of Organic Fertilizers on Nutrients Content of Sport Lawn in Fall Season                   Javahery et al 
J. Adv. Lab. Res. Biol.                        265 
physicochemical properties and the possibility of 
its application in pot cultures. M.Sc. Thesis. 
Gorgan University of Agricultural Sciences and 
Natural Resources, Iran.  
[2]. Adavi, Z., Razmjo, K.H. and Mobli, M. (2005). 
The study of compatibility ten cultivars of 
Cynodon sp. in Isfahan climate condition. 
Sciences and Horticultural Technology, 6(1): 1-
14. 
[3]. Aliehyaii, M. and Behbahani, E.A. (1993). 
Methods of soil chemical analysis. Soil and water 
research institutions. 
[4]. Bostani, H.R., Ronaghi, A. and Safar Zade 
Shirazi, S. (2009). Comparison of application of 
chemical fertilizer and sewage sludge in three soil 
textures on bio-availability of N, P and K in corn 
cultivation. In 11th Iranian soil sciences congress, 
12-15 Jul., Gorgan University of Agricultural 
Sciences and Natural Resources, Iran, Gorgan. P 
192.  
[5]. Emami, E. (1996). Methods of plant analysis. 
Agricultural research, education and extension 
Organization.  
[6]. Fallahian, A. (2006). Technology, construction 
and lawn maintenance. Jahad-Daneshgahi 
Mashhad press. 86 p. 
[7]. Fateh, E., Chaii chi, M.R., Sharifi Ashour Abadi, 
E., Mazaheri, D. and Ashraf Jafari, A. (2009). The 
effect of chemical and organic fertilizers on some 
characteristics of soil and Cynara scolymus. In 
11th Iranian soil sciences congress, 12-15 Jul., 
Gorgan University of Agricultural Sciences and 
Natural Resources, Iran, Gorgan, p 277.  
[8]. Forghani, A. and Kalbasi, M. (1994). Factors 
affecting on capable of phosphorus and residual 
phosphorus absorption in some major soils of 
Isfahan province. In 4th Iranian soil sciences 
congress, Isfahan University of technology, Iran, 
Isfahan. 
[9]. Haghnia, Gh. H. (1995). Difficulties of water 
penetration in soil. Ferdowsi University of 
Mashhad press. 
[10]. Hatam, Z., Ronaghi, A., Karimian, N.A. and 
Yasrebi, J. (2009). The effect of urban wastes on 
growth and chemical composition of corn and 
bioavailability of some elements in two different 
textures. In 11th Iranian soil sciences congress, 
12-15 Jul., Gorgan University of Agricultural 
Sciences and Natural Resources, Iran, Gorgan. p 
209.  
[11]. Kabiri Nezhad, S.H., Abtahi, A. and Hodgi, M. 
(2009). The effect of increasing phosphorous in 
calcareous soil treated with municipal sewage 
sludge on growth and yield of corn. In 11th 
Iranian soil sciences congress, 12-15 Jul., Gorgan 
University of Agricultural Sciences and Natural 
Resources, Iran, Gorgan, p 287.  
[12]. Kafi, M. and Kaviani, S.H. (2002). Management 
of construction and lawn maintenance. 
Shaghayegh Rosta artistic and cultural institution 
press. 
[13]. Kaminski, J.E. and Dernoeden, P.H. (2004). Soil 
amendment and fertilizer source effects on 
creeping bentgrass establishment, soil microbial 
activity, thatch and disease. HortScience, 39: 620-
626. 
[14]. Keshavarz, P. and Delavari, M. (2009). Short-
term effects of compost and cow manure 
consumption in two types of soil on yield and 
Nitrogen, Phosphorus and Potassium uptake in 
corn plant. In 11th Iranian soil sciences congress, 
12-15 Jul., Gorgan University of Agricultural 
Sciences and Natural Resources, Iran, Gorgan. p 
288.  
[15]. Naghizadeasl, Z., Dordipoor, A., Gholi Zade, E. 
and Kiani, F. (2009). Evaluation of relationship 
between plant available phosphorus and some soil 
properties in south of Gorgan River soils. In 11th 
Iranian soil sciences congress, 12-15 Jul., Gorgan 
University of Agricultural Sciences and Natural 
Resources, Iran, Gorgan, p 322. 
[16]. Norbakhsh, F. (2004). Potential of organic 
fertilizer use in landscaping. Sabzineh. Fourth 
year. Fourth number. 
[17]. Samar, S.M. and Malakoti, M.J. (1998). Effect of 
Sulphur, Iron sulfate and manure and their using 
way on soil extractable Iron. Journal of Soil and 
Water Sciences, 12(5): 55-56.  
[18]. Soltani, A. (2007). Application of SAS software 
in the statistical analysis (for agricultural fields). 
Jahad-Daneshgahi Mashhad press. 
[19]. Tajbakhsh, M., Hassanzadeh Ghurttape, H. and 
Darvishzadeh, B. (2005). Green manures in 
sustainable agriculture. Jahad-Daneshgahi 
Oromieh press. 215 p. 
[20]. Thompson, B. (1991). An Illustrated Guide to 
organic gardening. Menlo Park press, 96 p. 
[21]. Van Vuren, J.P.J. (2002). Soil fertility and 
Sewage. Agrobios press. 236 P. 
[22]. Wortmann, C.S. and Jasa, P.J. (2003). 
Management to minimize and reduce soil 
compaction. Nebraska Cooperative Extension 
G89-896. 8 pp. 
[23]. Wright, A.L., Provin, T.L., Hons, F.M., Zuberer, 
D.A. and White, R.H. (2008). Compost impact on 
dissolved organic carbon and available nitrogen 
and phosphorus in turfgrass soil. Waste 
Management, 28 (6): 1057-1063. 
[24]. Zarrinkafsh, M. (1993). Applied Soil Science, 
Soil Survey and Soil-Plant-Water Analysis. 
Tehran University Publications, Tehran, Iran, pp: 
361. 
 
